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THE  VALUE  AND  LIMITATION  OF  DIASTASE,  UREA 
AND  PHTHALEIN  IN  ESTIMATING  RENAL 
FUNCTION  IN  ASSOCIATION  WITH  URETERAL 
CATHETERIZATION. 

BV  J.  T.  GERAGHTY.  M.U..  L.  G.  ROWNTREE.  M.D., 

A  N  li 

F.  S.  GARY,  M.D., 

OK   11  \LT1MI1KE.    MD. 

(From  the  Genito-Uriiiary  Clinic  >>{  the  Julin  Ilnpkins  Hospit.il  and  the 
Pharmacological  I.ali'iratnry  ol  tlit-  Johns  Hopkins  L■nivl■r^lty.  > 

Recently  WoliIi,'eimUh  '  has  introduceil  quantitative 
diastase  estimation  of  tlie  urine  as  a  niethcKl  (jf  delerniiniiig 
the  relative  functional  capacity  of  the  two  kidneys.  In  a 
series  of  normal  cases  he  found  the  diastatic  activity  the  same, 
or  practically  the  same,  on  each  side,  while  in  unilateral  dis- 
ease the  diastase  content  of  the  urine  from  the  pathological 
kidney  was  always  lower  than  that  from  the  normal  kidney. 
Simultaneous  determination  of  function  by  means  of  cryos- 
copy,  phloridzin  and  indijijo-carminc  showed  that  a  certain 
amount  of  parallelism  existed  between  the  findinj:;s  of  these 
various  tests  and  the  atnount  of  diastase  present.  He  sug- 
gests that  the  diastatic  activity  may  be  of  value  in  determining 
the  advisability  of  nephrectomy  in  certain  instances. 

In  our  previous  communications  *  the  undoubted  value  of 
phthalein  in  these  connections  was  demonstrated.  Urea,  and 
in  certain  cases  indigo-carmine,  phloridzin  and  Albarran's 
polyuria  test  were  utilized  in  conjunction  with  phthalein. 
Attention  was  called  to  a  certain  advantage  which  phthalein 
has  over  the  other  tests,  viz.,  that  it  reveals  not  only  the 
relative  but  the  accurate  absolute  functional  capacity  of  each 
kidney,  thus  allowing  a  prognosis  concerning  the  ability  of 
the  remaining  kidney  to  carry  on  unaided  renal  function.    As 
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;i  rc!,alt  of  tlicM-  .-tii'lio  ii  \v;l^  Ifariitd  tliat  tlu-  cmplxytiicTit  of 
all  of  till'  ti^t>  in  any  one  case  was  iniprai  tu-ahle.  time  con- 
siinnii;,'  anij  aN"  unnecessary,  snue  ilu-  nrea  ami  ]»litlialeni 
furnish  all  available  information.  In  a  .series  of  .\i)  cases  the 
study  of  the  plilhalein  output,  of  tlie  urea  |H;r  cent.,  total  urea, 
and  diasla.se  from  each  kidney  i-.  here  presenteil.  an  cllurt 
Ikiiij,'  made  I'j  determine  the  rel.Uive  rcliahility  and  practic- 
ahility  of  these  tests  as  well  as  to  ascertain  wli.it  ailvantages, 
disailvantaj.;es  and  linutatioiis  |)erlain  to  eacli. 

/  /)('  I  CilniiC  liinploycd. —  I  he  diastase  l.as  l)e«'n  determined 
according,'  to  the  orii^dnal  technic  <>\  \\  ohl;;eiinith  which  is  a.s 
follows:  After  neutralization,  tlu-  same  amount  of  urine  friJin 
each  side  is  placed  l>y  means  of  an  accurately  K'r^ihiated 
|)il)ette  in  a  series  of  twelve  test  tulies  in  amounts  decreasing 
from  0.6  c.c,  0.5  0.1-0.04  c.c.  A  sufficient  (juantity  of  i  j)er 
cent.  N'aCl  solution  i>.  then  added  to  bring  tiic  amount  of  lluiil 
in  each  tube  uj)  to  i  c.c'  To  each  tube  is  added  2  c.c.  of  a 
i/i(HH>  solution  of  freshly  prepared  soluble  starch.  The 
tulK's  are  immersed  in  a  water  bath  at  3X  C.  for  30  minutes 
after  which  they  are  placed  in  cold  water  for  ^  minutes.  To 
eac!  ube  is  added  sufficient  1/50  X.  iodm  solution  to  elicit  a 
permanent  color,  violet  f>r  blue  occurrin;,'  where  digestion  is 
not  complete.  The  tul>e  in  each  series  immediately  preceding 
incomplete  digestion  <if  the  starch  indicates  the  diastase  con- 
tent of  that  i)articular  urine  ami  from  this  the  d  is  calculated. 
(/  is  the  diastatic  activity  expressed  as  the  numt)er  nf  c.c.  of 
i/io  per  cent,  starch  solution  capable  of  being  digested  by 
I  c.c.  of  the  urine  utilized. 

It  might  l)e  emphasized  that  neutralization  of  the  urire  is 
itriportant.  Tn  one  case  in  which  the  urine  on  the  left  side  was 
extremely  alkaline,  determined  on  the  iinneutralized  sample,  d 
was  4,  whereas  after  r  -utralization  it  was  jo.  Although  an 
extreme  case  this  indicates  the  necessity  of  neutralization 
in  ever>-  instance. 


'One  cc   of  urine  was  diluted  to  10  c.c.  and  from  this  diluted  urine 
the  measurements  of  the  amounts  le.'^s  than  01  c.c.  were  made. 
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Urea  was  deterniintd  m  all  of  the  carlur  work  l)y  mean* 
of  the  Uoremus  methud.  In  some  of  >hc  later  cases,  however, 
Marshall's*  new  ana  method  was  utilized. 

The  i>hlh;ilein  test  was  utilized  accordirifj  to  the  technic 
dcscril)cd  in  previous  conmiuiiications.  except  that  the  drug 
was  ;,'iven  always  uitraveiiously  and  collections  made  for  15 
muuites  or  half-hour  peri<jds. 

In  forty  cases  fifty  diastase  determinatiuiis  were  made.  The 
general  result  coincido  fairly  well  with  those  of  Wohlgemuth  in 
that  in  the  majority  of  instances  the  disease<l  or  more  diseased 
kidney  is  correctly  imlicated  through  the  decreased  di.i-tatic 
activity  of  the  urine  from  that  kidney  Where  the  variou-,  tests 
harmonize  no  comment  is  necessary.  One  case,  however,  is  of 
sufficient  interest  to  justify  a  detailed  report,  U'cause  it  atTorded 
an  f)pi)ortunity  for  an  extensive  and  prolonged  study  of  function 
and  also  the  opportunity  to  ohserve  the  effect  of  a  pyelotomy 
on  the  function  of  tlie  oiierated  kidney,  as  well  as  the  etTect 
of  this  procedure  and  ;>!  the  an;csthetic  on  the  function  of  the 
other  kidney. 

Ihere  was  complete  blockage  of  the  right  ureter,  the  urine 
draining  from  a  renal  fistula,  the  result  of  an  oi)eration  for  a 
calculus  seven  years  previously.  The  urine  only  from  the  left 
kidney  pa>sed  through  the  hiaddcr.  This  kidney  contained  in  its 
pelvis  a  large  calculus  which  was  associated  with  a  slight  in- 
fection. 

The  total  function  was  practically  normal,  41  {)er  cent. 
phthalein  for  one  hour.  .Ml  three  tests  indicated  the  left  kidney 
to  have  a  functional  capacity  double  that  of  the  right.  At  opera- 
tion under  gas  and  ether  anesthesia  a  large  bifid  kidney  was 
encountered  on  the  left  side,  the  lower  half  showing  a  marked 
nydronephrosis,  the  upper  half,  healthy  kidney  tissue  eijual  to 
the  size  of  a  normal  kidney.  The  stone  lay  in  the  pelvis  of  the 
lower  half  and  was  removed  through  an  incision  in  the  pelvis 
(Dr.  Young).  .-Mthough  no  dissection  was  done  to  determine 
the  exact  anatomical  condition  present,  it  seemed  very  evident 
that  the  kidney  had  a  double  pelvis,  the  stone  lying  in  the  lower 
one,  the  upper  pelvis  entering  into  a  common  ureter  below  the 
stone  and  being  consequently  free  of  obstruction.     This  upper 
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livja  iiiiijihi.  .1  iviiiiii.  .  u-tiu'  ixii.iih' il  the  jin^iucc  oi  ilic  prac- 
tically iiiiiiual  tKtai  tiiiKiiiin  iii  tiK'  |>i'<.-<i.'ni.'c  ui  tla-ic  scvvre  bi- 
latilal   liiial  k^ioii^. 

1  lie  'la\  alter  tile  olieiatlMii  illir  I  I;;  I  It  kullle)  llul  llauilg 
ljei.li  ill -till  III  il  I  ilie  luiutinii  iii"  llie  ri^lit  ki'liR)  ilriipiiel  to 
nlie  I1..II  II-  l'U\lc'll-  tajLUlt),  while  lli.it  ul  llie  li'll  1  ll . 'Jipiil  tu 
D'le  ;!itlil.  the  Itllietlnii  III  tun  ^ul  ■  helll^,'  lluW  iileiitie.il.  1  he 
time  ''l'  appi  .ir;iin  e  tl"iil  the  ni;hl  \\a-  .(i  1  liiliuite^  a^  eii:ii|i.irei| 
til  15  iiimiiU'^  ininr  tu  cperatniii  1  In-  liiiiiliuii  nl  e.uh  kniiiey 
j;railll.illy  itll]itineil  until  at  the  i';  1  ul  ihlee  \Seek-,  the  lesei 
wiiieli  exi^teil  I'te'  lull    In  i.iieraiii'H  \'.,i-  reaelu'il. 

Ill  certain  ta>e.-,  (iiliereiiee:i  in  iiiiieiiuu.il  caiJ.uiiy,  a.->  in- 
ilRaU'il  h)  llie.se  \arii)ii.-i  le.si.-.,  exist,  a  euiisiiler.itiiiu  ul  tlie 
(lelaii.s  ul  tiiesc  (lilleience>  titrni-he.s  iiiluriiiatioii  a.s  lu  the 
relatue  \aliie  ami  hiiiilaliuus  ul  v  "  li  lest. 

Ill  La>e  1  there  ua.s  a  sliglil  ^Tade  d  |)yLluiici)liriu.s  ui 
llie  ri^lil  kiiluey  ami  .suhic  liyilrunepliruses.  llie  jilitlialein 
iiulicaleil  the  iuuetion  ot  thus  kidney  tu  be  halt  that  ut  the 
lell,  while  the  total  urea  iiidicateil  ideiilieally  the  .same  ratio. 
1  he  diastase,  however,  showed  a  sery  iiiueh  greater  tuiictioti 
on  the  leil  tlian  on  the  right  Mile,  ami  when  the  greater  quan- 
tity of  urine  troiii  the  lelt  side  i.s  cun.-,idered  this  disproportion 
w'Hild  be  even  more  exaggerated.  The  phthaleiii  ami  total 
urea  appeared  to  be  more  in  accord  with  the  clinical  iindings. 
In  this  in.stance  the  urea  per  cent,  was  of  no  value. 

W  hile  from  our  results  it  is  quite  evident  that  differences 
in  diastase  are  not  so  readily  caused  through  dilution  as 
differences  in  urea  per  cent.,  dilution  in  relation  to  diastase 
is  not  a  negligible  factor  as  is  exemplified  by  one  of  our 
cases.  In  C'a>e  .\I.  a  slight  left->ided  pyelitis,  the  phthalein 
was  e(iii;il  from  liu'  two  sides,  indicating  equal  function.  This 
was  corrolxirated  by  the  total  urea.  The  diastase  showed  a 
marked  difference  on  the  two  sides.  l?ut  'f  corrected  fur 
dilution  the  total  diastatic  activity  would  be  practically  equal. 

In  the  presence  of  an  unmistakable  ttiberctilosis  of  the 
left  kiihicy  fCnsc  XXWH  in  which  the  decreased  function 
was  indicated  hv  phthalein.  urea  per  cent,  and  tnt;il  uren.  the 
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ili.i^i.i.sc  l.uli'd  V)  uw.ii  .III)  'iiiuniiLi  ^  111  lutHiiiiii  ii>v.ii 
<lia>ta!>i',  liowiAtT,  uiiild  l)c  iiiKic  Ml  accur'l  witli  liic  tiiR' 
fuiittioiial  iDiiiliiiMii.  |)iit  ihi,  luriii^lii-.  no  iiiliTni.iti' 'ii  "tluT 
lli.ui  i>  availal>l<  ir.piu  [ilitlKiliui  and  nri-a  t  .i^c  X.W  11  i.> 
ani'tliir  in>taiKi-  ni  ilir  -.hmc  jiIk  M'  imi-iimIi 

111  two  other  ra^i'-,  uliuli  cliiinally  |ircM-iiici  no  -i  mi^  or 
^\ni[iloinN  111'  rciiil  cli>i:i-c.  a  inarlxiij  ■litYtrcnct.'  iu  I'uiu-thJii 
on  ;Ii  ■  two  sido  was  imiRati'd   i  Casis  .\I\'  and   \\i 

1  lic-f  six  tast'>  >trv(.-  ti)  diiiionstratc  that  diastase  i>  not 
an  iiitallilik-  itidix  o|  relative  liiiulional  capaeil).  since  m 
twi«  appaniitlN  n. 'nnal  ca-i-s  lon^deiaidv  cluteniices  existeil 
between  the  two  .■,i(hs.  in  two  cases  a  d' t'lnite  lesioi:  wa-  n.l 
indicated,  in  aiiotlu-r  the  tiinctioiial  initir\  wa>  exaLj-erated, 
while  ill  the  sixth  ca-e  miles-,  the  iiiiantitv  of  urine  was  taken 
into  consideration  an  erriMieoUs  iinpre-  ion  oi  I'liiietioii  was 
Kiven. 

I  he  iiu;'-ta>e  i>  of  \ery  cons;deraMe  \a!ue.  honcver.  in  the 
majority  of  casts.  It  is  alioiit  if|ual  in  value  to  urea  [kt  cent. 
In  some  cases  it  m.ay  he  of  even  greater  value  tli.in  ure.i  per 
cent,  hecause  of  tlu-  fact  th.it  it  is  not  „,  re.idiiy  alTected  hy 
dilution.  In  the  cases  <if  free  urinary  secretion,  which  are 
usually  cases  witliout  ureteral  inhi!)ition.  the  phthalein  j^'ives 
much  more  accur.ate  in  formation  and  in  such  casts  diastase 
and  urea  are  oi  minor  value  only. 

Tlu"  employment  of  functional  tests  in  association  with 
ureteral  catheterization  is  attended  with  two  jjreat  ditViculties 
which  in  certain  cases  m.ake  it  iin|V)ssilile  to  obtain  all  desir- 
able information  from  any  one  test:  (  i  )  Inhibition  of  func- 
tion and  (_M  Icakai^e  around  the  ureteral  catheter. 

I.  Inhibition. — Any  discrci)ancy  due  to  inhibition  can  be 
detected  readily  'hroULrh  the  determination  without  ureteral 
catheterization  of  t.ital  renal  function  by  phthalein  and  error 
can  thereby  be  avoided,  j-'or  in  dance,  with  a  total  i)hthalein 
excretion  normai  or  nearly  normal,  one  kidnev  at  least  is 
normal  or  practically  so.  If.  in  such  a  case,  on  ureteral 
catheterization  one  -hould  tlid  "U  one  side  decreased  function, 
which  under  ordinary  conditions  would  he  an  indication  for 
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ncphruLlumy  even  tlitjiij^h  tlic  luiicliuii  of  tlie  .-.iipposedly 
healtliy  kidney  ;is  ebliiiiateil  with  llie  aid  of  the  catheter  showed 
an  aiJparenily  danj^'erously  Inw  excretiun  on  account  of  the 
ir.liibiticn.  "Ue  need  uol  hesitate  about  removing  the  diseased 
kidney.  1  lie  h>\\  function  here  is  clearly  the  result  of  in- 
hibition, llic  extent  III  which  is  indicated  by  the  discrepancy 
between  the  separated  functions  and  the  total  function  without 
ureteral  catheterization. 

In  ca>e.^  of  bilateral  tuberculosis,  the  amount  of  pus  from 
each  -ide  beinj^  practically  the  same,  the  phthalein  can  demon- 
strate that  one  kidney  has  a  function  far  in  excess  (jf  the 
other — a  function  sut'licieiitly  <^nud  to  allow  of  successful 
nei)hrectoiny.  However,  in  certain  instances  inhibition  mij;ht 
be  so  marketl  and  the  eiiminaliMU  ,,{  phthalein  from  each  side 
CMnsei|uentI\-  >u  .-.ni.all  that  it  niii,'ln  be  impossible  from 
phthalein  alone  to  determine  which  is  the  better  kidney. 
Here  di.aslasc  and  urea  jier  ceiu.  tot^'elher  with  a  differ- 
cnce  ;n  the  inten^it}'  i.i'  urine  pi^nieiit  and  a  considera- 
tion •  >!  the  total  phthalein  wor.i'l  be  of  value.  No  >uch 
ins', nice,  however,  has  yet  been  encountered.  In  the  iii;ijority 
ot  c.ase>  the  inlluence  of  inhibition  can  be  minimized  throu,c,di 
loiiL^er  collectior.s  (  '  _■  to  i  hour). 

( )ccasion,alIy  i.wiiii:  1. 1  extreme  nervousness  on  the  part  of 
the  jiatieiU  or  .ni  accMurt  '<i  unu-;iai  pain  attending  the  pres- 
ence I  if  the  catheter  in  the  ureter,  the  time  of  catheterization 
niu>t  be  curtailed  to  such  an  extent  that  an  accurate  quan- 
titative deiermin.atinn  of  function  is  impossible.  Here  one 
is  obliged  to  secure  all  of  the  necessarv  information  from 
microscopical  and  clinical  data  and  from  urea  per  cent.,  time 
of  appearance  of  phtlualein  and  possibly  of  diastase,  provided 
sut'ticient  urine  has  !>een  excreted  tn  allow  the  ap])lication  of 
the  t  -sts. 

J.  Li\ikih/t\ — Tn  order  to  ohtain  an  accurate  quantitative 
estiniatimi  of  the  fiincti<in  of  each  side  it  is  necessarv  to  secure 
cnmjilete  collection  i>t  the  urine.  P.y  the  use  of  Albarran's 
flute  end  catheter  this  i^  usually  pissible.  Tn  a  certain  pro- 
portion of  cases,  especially  th.ose  with  relaxed  ureters,  leak- 
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age  does  occur  and  siiiiietiiiios  in  annaints  sufticicnt  to  nullify 
the  findiiis:s.  Unless  one  rii>eals  the  catheterization,  which  is 
not  always  practicable,  '--in^r  the  (larccau  catheter  en  one  side 
along  with  transvesical  ollection  for  the  other,  knowledge 
of  the  relative  functional  values  must  l)e  largely  obtained  from 
urea  per  cent.,  diastase  and  time  of  api)earance  of  plithalein. 
This  was  well  illustrated  in  a  case  with  normal  kidneys  in 
which  so  much  leakage  occurred  that  the  estimation  of  the 
relative  function  from  phthalein  was  impossible,  tnit  the 
diastase,  urea  per  cent,  and  phthalein  appearance  time  all  in- 
dicated identical  functional  capacitv  on  the  two  sides. 

Coiiibinaiion  of  Tests. —  The  number  of  tests  has  increased 
to  such  an  extent  tiiat  the  use  of  all  of  them  is  impracticable. 
It  Ix-'Comes  necessary,  therefore,  to  consider  what  tests  are 
really  necessary  for  all  of  the  available  information  under  all 
conditions.  In  order  to  make  a  juilicious  selection  it  is  neces- 
sary ihat  one  i)e  familiar  with  the  i)eculiarities.  advantages, 
disadvantages  and  limitations  of  each  and  all  of  the  approved 
tests. 

IiUerpretaticjn  of  fmdings  is  not  always  easy  but  in  order 
that  this  may  be  made  simpler,  our  ideas  relative  to  the  indica- 
tions for  the  emphnnieni  of  any  one  of  these  tests  alone  or 
in  ct^mbination.  together  with  the  significance  of  their  find- 
ings, are  hero  presented. 

77/t'  plithalein  test  is  incomparable  so  far  as  total  function 
is  cijucerned  and  gives  informali(jn  frecjuently  unavailable 
from  any  other  source,  and  in  cases  in  which  leakage  and  in- 
hibition are  absent  furnishes  in  itself  all  the  information 
necessary  in  regard  to  the  function  of  each  kidney.  The 
absohue  on  each  side  as  well  as  the  relative  function  is 
revealed. 

It  is  advisaM.;  to  -..rive  the  phth.-ilein  intraveiiouslv  ;ii)d  to 
make  collections  for  one-half  to  one  hour  periods  when  an 
accurate  quantitative  knowledge  of  the  function  of  each  kid- 
ney is  desired,  because  as  was  previously  pointed  out,  short 
periods  of  collection  are  not  reliable.     In  the  majority  of  in- 
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btancts,  lunvfvtr,  where  il  is  necessary  only  lu  ascertain  if  the 
remaining  ki(hiey  has  a  sul'liciently  guod  function  to  warrant 
operation,  shorter  jjeri(jdb  (  15  iiiimiles;  siiiike. 

In  exeepliiiiiai  ca.-.es  wliere  marked  iniiibilion  nr  severe 
leakage  occurs,  (haatase  and  urea  per  cent,  may  lurni>li  UKiSt 
im])orlaiit  inlorniaticjii  in  conjunction  witli  niicro.-copical  and 
clinical  data.  1  diastase  is  subject  to  the  same  errurs  as  urea 
'jHT  cent.  e:\cei)t  that  it  is  not  so  readily  inllueiiced  by  <lilution. 
llic  lin(l:ni,'s  i.i  either  must  be  accepted  with  extreme  caution 
and  (.Illy  when,  tor  causes  menliciied  a!M)ve.  tMiai  uvea  :ml 
(|uantitati\e  ])htlialein  determiuatiMiis  are  impossible 

i  he  method  oi  procedure  whieli  has  iurui.-,hed  il;e  greatest 
amount  of  iniormalion  is  as  follows.  In  aU  cases  demanding 
ureteral  catheleri/atiun  the  total  functional  capacity  i:,  lirst  de- 
termined by  phthalein  without  ureteral  catheterization.  Where 
the  lolil  function  is  low  a  cryoscupy  of  the  bluod  --erum  or  a 
blood  urea  determination  is  made  (.Marshall's  metiiotli.  After 
ureteral  catheters  are  in  place  and  a  flow  of  urine  has  become 
established  the  phthalein  is  given  intravenously  and  the  time  of 
ajipearance  on  the  two  sides  noted.  Urine  is  then  collected  for 
perioils  of  from  15  minutes  to  i  liour  starting  from  the  first 
aiipearancc  of  the  drug,  the  length  of  the  i)erio(l  depending  ujioii 
the  character  of  the  information  desired.  Where  leakage  or  in- 
hibition of  a  grade  sutTicient  to  interfere  with  quantitative  de- 
terminations does  not  occur,  tlic  quantity  of  phthalein  from  each 
side  during  a  period  of  15  minutes  or  preferably  one-half  hour 
is  considered  the  index  of  the  function  of  the  individual  kidney. 

Total  urea  estimations  almost  invariably  corroborate  the  find- 
ings of  the  phthalein  as  regards  the  relative  function. 

In  the  presence  of  considerable  leakage  dependence  is  placed 
upon  the  time  of  appearance  of  the  i)hthalein,  urea  per  cent,  and 
diastase. 

In  the  presence  of  inhibition  the  urea  per  cent,  and  diastase 
are  the  factors  of  greatest  \alue  taken  in  conjunction  with  the 
clim'cal  findings. 

Practicability  of  Tests. — The  phthalein  and  Marshall's 
r.rca  determinations  are  made  with  trreat  ea<;e  and  take  but 
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little  time.  The  diaslaie  while  exceedingly  simple  is  time 
consuming.  Freshly  prepared  soluble  starch  solution  is  neetled 
anew  each  day  and  at  least  a  half  hour  actual  time  is  necessary 
for  each  test. 

CO.N'CLUSIONS. 

1.  Ihat  diastase  is  of  value  in  the  majority  of  cases  in 
indicating  which  is  the  diseased  or  more  di-eased  kidiicv. 

2.  That  in  the  majority  of  instances  it  is  not  necessary 
and  adds  nothing  to  the  information  obtainalile  from  the 
phihalein  or  urea  determinations  which  are  more  easily  made. 

3.  That  in  cases  with  leakage  or  serious  catheter  inhibition, 
but  where  sufficient  urine  to  allow  a  diastase  detcrininatidn 
has  been  obtained,  the  test  is  of  value. 

4.  That  dilution  affects  the  urinary  diastase  content  to  a 
less  extent  than  It  does  urea  per  cent. 

5.  That  dilution  is  not  a  negligible  factor  in  regard  to 
this  test,  total  diastase  content  being  at  times  of  greater 
importance. 

6.  That  neutralization  of  the  urine  is  not  a  negligible 
factor  in  the  technic  of  the  test. 
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